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METHOD AND APPARATUS TO LOCALLY TEST PRESSURE SEAL 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application is a divisional of United States Patent 
Application No. 09/940,120 filed on August 27, 2001 . 

FIELD OF THE INVENTION 
[0002] The present invention relates to tools for use on an aircraft, 
and more particularly, to tools for localized testing of pressure seals on an 
aircraft. 

BACKGROUND OF THE INVENTION 
[0003] Aircrafts typically have pressurized cabins that maintain the 
pressure inside the cabin at a level higher than the atmospheric pressure 
outside the aircraft during flight. In order to maintain the integrity of the 
pressurized cabin, openings made in the cabin during the maintenance, 
and/or upgrade of the aircraft must be sealed and tested. For example, when 
it is desired to place a new antenna on the exterior of the aircraft, a hole in the 
fuselage will be required to allow cables or wires to be attached to the 
antenna. The hole or opening created to allow the cables to travel from inside 
the aircraft to the exterior of the aircraft need to be sealed prior to putting the 
aircraft into service. The pressure seals must be able to withstand the 
pressure differential between the pressurized cabin and the atmospheric 
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pressure when the aircraft is in flight. Therefore, the integrity of the pressure 

seals must be tested prior to putting the aircraft into service. 

[0004] The requirements for sealing the openings in the aircraft and 
the subsequent testing of the pressure seals is typically regulated by a 
government agency, such as the Federal Aviation Administration (FAA) and/or 
the airframe manufacturer. These agencies create standards for testing the 
integrity of the pressure seals used on the aircraft. 

[0005] In order to test the new pressure seals, the entire cabin is 
pressurized to a predetermined pressure as specified by the government 
regulation and/or airframe manufacturer recommendation and held at that 
pressure for a predetermined length of time to check the integrity of the seal 
and ensure the safe operation of the aircraft. The process required to 
pressurize the cabin is time and labor intensive. Typically, repairs and 
modifications to aircraft are performed inside a hangar where pressure testing 
cannot be performed without special safety equipment. When it is time to 
pressure test the aircraft, the aircraft is usually moved to a remote location 
where it is safe to pressurize the cabin and test the integrity of the pressure 
seals. In order to move the aircraft to an appropriate pressure testing 
location, a cockpit-qualified mechanic or pilot is required to move the aircraft. 
Additionally, ground support, such as a marshalling group or using a walking 
group, will also be necessary to ensure that the aircraft does not hit anything 
on its way from the hangar to the pressure testing location. Furthermore, fire 
protection safe guards are required to be in place which includes having a 
dedicated fire safety personnel on site during the testing procedure. 
Therefore, a large amount of labor is required to prepare the aircraft for 



2 



Boeing Reference: 01-343A (013193) 
Attorney Docket No. 7784-000305/DVA 

pressure testing. Because the pressure testing is accomplished via the cabin 

pressure controller, the aircraft engines need to be operated along with the 

auxiliary power unit. The operation of the aircraft engines and the auxiliary 

power unit results in the use of fuel and electricity which increases the cost of 

pressure testing. 

[0006] Therefore, it is desirable to be able to test the integrity of the 
new pressure seals without the need to pressurize the entire cabin. 
Additionally, if the integrity of the pressure seals can be tested without 
pressurizing the entire cabin the need to move the aircraft to an authorized 
pressure testing area can be eliminated. This will result in a savings in labor, 
fuel and energy costs associated with the pressurized testing of the entire 
cabin. Therefore, what is needed is a way to locally pressure test the integrity 
of the new pressure seals without the need to pressurize the entire cabin. 

SUMMARY OF THE INVENTION 
[0007] The present invention is directed to a method and apparatus 
to locally test the integrity of a pressure seal, in accordance with preferred 
embodiments of the present invention. In one preferred embodiment, a tool is 
used to locally test the integrity of the pressure seal. The tool has a body with 
an exterior surface and an interior cavity. A peripheral edge on the body 
defines an opening that leads to the interior cavity of the body. The body is 
configured and adapted to withstand a vacuum in the interior cavity without 
the body of the tool collapsing or buckling. A sealing member is positioned 
along the peripheral edge. The sealing member provides a fluid tight seal 
between the peripheral edge of the body and an aircraft on which the tool is 
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being used. The tool is positioned on the aircraft so that the opening in the 

body of the tool surrounds the pressure seal that is to be tested. The sealing 

member allows the interior cavity of the body to communicate with the aircraft 

and the pressure seal so that when a vacuum is created in the interior cavity 

of the tool the pressure seal also experiences the vacuum. A predetermined 

level of vacuum is then created in the interior cavity of the tool. After a 

predetermined length of time as required by the applicable government 

regulations the level of vacuum in the interior cavity is observed so that the 

integrity of the pressure seal can be determined. 

[0008] In another preferred embodiment, the tool also has a vacuum 
source attached to the body of the tool. The vacuum in the interior cavity of 
the tool is then provided by selectively operating the vacuum source so that 
the vacuum source pulls the vacuum on the interior cavity of the tool. The 
vacuum is then observed after the predetermined length of time to ensure the 
integrity of the pressure seal. 

[0009] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should 
be understood that the detailed description and specific examples, while 
indicating the preferred embodiment of the invention, are intended for 
purposes of illustration only and are not intended to limit the scope of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] The present invention will become more fully understood 
from the detailed description and the accompanying drawings, wherein: 
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[0011] Figure 1 shows an exploded view of the tool of the present 

invention; 

[0012] Figure 2 shows the tool of Figure 1 being used to test a 
pressure seal on a fuselage of an aircraft; 

[0013] Figure 3 shows a cross sectional view of a tool of the present 
invention being used to pressure test the integrity of the pressure seal on an 
aircraft fuselage; 

[0014] Figure 4 shows a cross sectional view of the tool of Figure 1 
being used to pressure test the integrity of a pressure seal on a fuselage of an 
aircraft; and 

[0015] Figure 5 shows a cross sectional view of the tool of Figure 1 
being used to pressure test the integrity of a different pressure seal on a 
fuselage of an aircraft. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] The following description of the preferred embodiments is 
merely exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. 

[0017] Referring to Figure 1, there is shown a tool 20 in accordance 
with a preferred embodiment of the present invention for locally testing the 
integrity of the pressure seal on an aircraft. The tool 20 comprises a body 22 
which has an exterior surface 24 and an interior cavity 26. The body 22 has 
an opening 28 that is defined by a peripheral edge 30. The opening 28 allows 
access to the interior cavity 26 of the tool 20. The body 22 is designed to be 
able to withstand a vacuum being placed on the interior cavity 26 of the tool 
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20 without the body 22 collapsing or buckling under the strain of the vacuum. 

Preferably, the exterior surface 24 of the body 22 is spherical in shape so that 

the body can more easily withstand the stresses associated with a vacuum in 

the interior cavity 26. However, it should be understood that a variety of 

shapes for the exterior surface 24 of the body 22 can be employed without 

departing from the scope of the invention as defined by the claims. Also 

preferably, the opening 28 and the peripheral edge 30 are contoured to be 

complementary to a contour of the aircraft 34 at the location of the pressure 

seal 36. 

[0018] The tool 20 also comprises a sealing member 32 that is 
designed to provide a fluid tight seal between the tool 20 and an aircraft 34 so 
that a pressure seal 36 on the aircraft 34 can be locally tested by a vacuum 
being placed within the interior cavity 26 of the tool 20. The sealing member 
32 can be provided by a variety of means. For example, the sealing member 
32 can be in the form of a putty type substance that can be applied to the 
peripheral edge 30 to form a fluid tight seal between the aircraft 34 and the 
tool 20. The sealing member 22 could also be a viscid substance that can be 
applied to the peripheral edge 30 to provide a fluid tight seal between the 
aircraft 34 and the tool 20. Preferably, as shown in Figure 1, the sealing 
member 32 is a gasket 38. The gasket 38 has opposite first and second 
sealing surfaces 40, 42 and a thickness 44 therebetween. The gasket first 
sealing surface 40 forms a fluid tight seal between the gasket 38 and the 
peripheral edge 30. Preferably, the gasket 38 is contoured so that the first 
sealing surface 40 is complementary to and/or matches the peripheral edge 
30 of the tool 20. The gasket 38 also has an opening 46 that extends through 
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the gasket 38 and is generally aligned with the opening 28 in the body 22 of 

the tool 20 when placed on the peripheral edge 30 so that when the tool 20 is 

placed on the aircraft 34 over the pressure seal 36 the gasket 38 does not 

interfere with the communication between the interior cavity 26 and the 

pressure seal 36. 

[0019] The second sealing surface 42 of the gasket 38 is designed 
to provide a fluid tight seal between the gasket 38 and the aircraft 34. In this 
manner, the gasket 38 provides a fluid tight seal between the aircraft 34 and 
the tool 20 so that the integrity of the pressure seal 36 can be tested by 
pulling a vacuum in the interior cavity 26. Preferably, the second sealing 
surface 42 of the gasket 38 is contoured to be complementary to and/or 
match the contour of the aircraft 34 at the location where the pressure seal 36 
is located on the aircraft 34. 

[0020] Preferably, the gasket 38 is made from a compressible 
material, such as rubber so that a fluid tight seal can be easily attained 
between the aircraft 34 and the tool 20. Even more preferably, the gasket is a 
fluorosilcone gel sandwich gasket such as those sold by AVDEC of Fort 
Worth, Texas or TA Manufacturing of Seattle, WA. 

[0021] As can be seen in Figures 3-5, the pressure seal 36 to be 
tested comes in various forms. The form of the pressure seal 36 to be tested 
can vary based on what is being sealed. For example, when it is desired to 
run a cable 48 through the fuselage 50 of an aircraft 34 the type of pressure 
seal 36 will vary depending on the size of the cable 48. For example, as 
shown in Figure 4, when the cable 48 is one half inch or less in diameter a 
pressure feed through 52 is typically put through the hole 54 in the fuselage 
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50. The pressure feed through 52 has a central opening 56 that extends 

through the length of the pressure feed through 52. The pressure feed 

through 52 also has an exterior surface 58 that extends through the hole 54 in 

the fuselage 50. When a pressure feed through 52 is utilized, the exterior 

surface 58 of the pressure feed through 52, as shown in Figure 3, must be 

sealed to the hole 54 in the fuselage 50 so that the aircraft 34 can be 

pressurized. Typically, a sealant 60 is applied in the hole 54 between the 

exterior surface 58 of the pressure feed through 52 and the hole 54. The 

sealant 60 forms a fluid tight seal between the hole 54 and the exterior 

surface 58 of the pressure feed through 52. The sealant 60 is allowed to cure 

prior to being tested. The testing of the pressure seal 36 formed by the 

sealant 60 will be described in detail below. 

[0022] After the integrity of the sealant 60 has been tested, the 
cable 48 is inserted through the opening 56 in the pressure feed through 52 
and a sealant 62 is applied between the cable 48 and the opening 56 in the 
pressure feed through 52 so that the sealant 62 forms a fluid tight seal 
between the cable 48 and the opening 56 in the pressure feed through 52. 
The sealant 62 is allowed to cure and the integrity of the pressure seal 36 
created by the sealant 62 is then tested as will be described in detail below. 

[0023] When the cable 48 is larger than one half inch in diameter, 
as shown in Figure 5, a pressure feed through 52 is typically not utilized. In 
this situation, the cable 48 is inserted through the hole 54 in the fuselage 50 
and a sealant 64 is put in the hole 54 to provide a fluid tight seal between the 
cable 48 and the hole 54. The integrity of the pressure seal 36 formed by the 
sealant 64 is tested using the tool 20 as will be described in detail below. 
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[0024] The sealants 60, 62, 64 used to create the pressure seals 

between the cable 48, the hole 54 and/or the pressure feed through 52 is 

typically a polysulfide adhesive sealant. However, other adhesive sealants 

that are capable of forming a fluid tight seal can be used. The sealant 60, 62, 

64 typically cures in two to three days but can be accelerated via a chemical 

accelerator or a heat lamp so that the sealant 60, 62, 64 can cure in one to 

two days. 

[0025] Preferably, the tool 20 also comprises a vacuum gauge 66 
which is attached to the body 22 of the tool 20. The vacuum gauge 66 
communicates with the interior cavity 26 so that the level of vacuum in the 
interior cavity 26 can be observed by reading the vacuum gauge 66. 

[0026] A vacuum source 68 is used to create a vacuum in the 
interior cavity 26 of the tool 20 so that the integrity of the pressure seal 36 can 
be determined. The vacuum source 68, as shown in Figure 1, can be 
attached to the body 22 of the tool 20. The vacuum source 68 communicates 
with the interior cavity 26 of the tool 20 so that the vacuum source 68 can 
create a vacuum in the interior cavity 26. The vacuum source 68 can be 
selectively turned on and off. A valve 70 is positioned between the vacuum 
source 68 and the body 22 so that once the desired level of vacuum is 
attained in the interior cavity 26 the valve 48 can be closed and the integrity of 
the pressure seal 36 can be determined, as will be discussed in detail below. 
The valve 70 can be selectively opened and closed to either allow or prevent 
a vacuum source 68 from communicating with the interior cavity 26 of the tool 
20. 
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[0027] Depending upon the type of pressure seal 36 to be tested, 
the vacuum source 68, as shown in Figure 3, can be attached to the pressure 
feed through 52 via a hose 72. The hose 72 allows the vacuum source 68 to 
communicate with the interior cavity 26 of the tool 20 through the opening 56 
in the pressure feed through 52. In this situation, the valve 70 is positioned in 
the hose 72 between the vacuum source 68 and the pressure feed through 52 
so that the valve 70 can be selectively opened and closed to allow/prevent 
communication between the vacuum source 68 and the interior cavity 26. 

[0028] In general, when using the tool 20 to locally test the integrity 
of the pressure seal 36, the tool 20 is positioned on the aircraft 34 so that the 
gasket 38 is between the aircraft 34 and the peripheral edge 30 of the tool 20 
and the gasket opening 46 is generally aligned with the opening 28 in the 
body 22 of the tool 20 and surrounds the pressure seal 36 on the aircraft 34 
so that the interior cavity 26 communicates with the pressure seal 36. A 
vacuum is created in the interior cavity 26 by the vacuum source 68 to a 
predetermined level as directed by the government regulations and/or 
airframe manufacturer recommendations. The level of vacuum in the interior 
cavity 26 can be read on the vacuum gauge 66. When the desired level of 
vacuum is attained the valve 70 is closed so that the vacuum source 68 is no 
longer pulling a vacuum on the interior cavity 26 and the test of the pressure 
seal 36 can begin. If the pressure seal 36 is working properly, the level of 
vacuum in the interior cavity 26 should remain constant. After a 
predetermined length of time, as specified by the government regulations 
and/or airframe manufacturer recommendations, the reading on the vacuum 
gauge 66 of the level of vacuum in the interior cavity 26 is observed. If the 
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vacuum reading from the beginning of the test to the end of the test has 

changed by less than a predetermined amount as specified by the applicable 

government regulations and/or airframe manufacturer recommendations then 

the integrity of the pressure seal 36 has been verified. The aircraft 34 can 

then be safely put into operation. If the level of vacuum in the interior cavity 

26 changes by greater than the predetermined amount then the pressure seal 

36 has failed the test and the pressure seal 36 must be repaired and re-tested 

before the aircraft 34 can be safely put into operation. 

[0029] Referring now to Figure 3, when a pressure feed through 52 

is utilized in the hole 54 of the fuselage 50 the pressure seal 36 formed by the 

sealant 60 is tested prior to inserting the cable 48 through the opening 56 of 

the pressure feed through 52. The tool 20 is positioned on the aircraft 34 as 

was described above so that the interior cavity 26 communicates with the 

pressure seal 36. In this situation, the vacuum source 68 can be connected 

either to the body 22 of the tool 20 or, as shown in Figure 3, to the opening 56 

in the pressure feed through 52. When connecting the vacuum source 68 to 

the opening 56 in the pressure feed through 52 a hose 66 is utilized to 

connect the vacuum source 68 to the opening 56. The hose 66 is configured 

to provide a fluid tight engagement with the opening 56 in the pressure feed 

through 52 so that the connection between the hose 66 and the pressure feed 

through 52 is not a source of leaks that effect the integrity of the testing of the 

pressure seal 36. The vacuum source 68 then communicates with the interior 

cavity 26 of the tool 20 and is used to pull a vacuum in the interior cavity 26. 

Once the desired level of vacuum in the interior cavity 26 is attained the valve 

70 is closed so the vacuum source 68 no longer communicates with the 
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interior cavity 26 and the integrity of the pressure seal 36 formed by the 

sealant 60 can be tested. As was described above, after a predetermined 

length of time the amount of vacuum in the interior cavity 26 is observed and 

the integrity of the pressure seal 36 formed by the sealant 60 is determined. If 

the pressure seal 36 fails the test then the source of the failure is searched for 

and when corrected the pressure seal 36 is re-tested. While the testing of the 

pressure seal 36 between the exterior surface 58 of the pressure feed through 

52 formed by the sealant 60 has been described with reference to attaching a 

vacuum source 68 to the opening 56 in the pressure feed through 52 it should 

be understood that a plug (not shown) that is capable of forming a fluid tight 

seal can be inserted in the opening 56 in the pressure feed through 52 and 

the vacuum source 68 can be connected to the body 22 of the tool 20 to 

create a vacuum in interior cavity 26, as will be discussed in detail below, 

without departing from the scope of the invention as defined by the claims. 

[0030] As can be seen in Figure 4, if the pressure seal 36 formed by 

the sealant 60 passes the test, then the cable 48 can be inserted through the 

opening 56 in the pressure feed through 52. The sealant 62 is then applied to 

the opening 56 in the pressure feed through 52 so that the sealant 62 forms a 

pressure seal 36 between the pressure feed through 52 and the cable 48. 

Once the sealant 62 has cured the integrity of the pressure seal 36 formed by 

the sealant 62 is tested. In this situation, the cable 48 prevents the vacuum 

source 68 from being connected to the opening 56 in the pressure feed 

through 52. The vacuum source 68 is connected via a hose 66 to the valve 

70 which is attached to the body 22 of the tool 20 and communicates with the 

interior cavity 26 so that when the valve 70 is open the vacuum source 68 
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communicates with the interior cavity 26. The vacuum source 68 can then 

create a vacuum in the interior cavity 26. When the predetermined level of 

vacuum is attained in the interior cavity 26 as observed on the vacuum gauge 

66 the valve 70 is closed so that the vacuum source 68 no longer 

communicates with the interior cavity 26 and the tool 20 forms a fluid tight 

seal with the aircraft 34. After the predetermined length of time the amount of 

vacuum in the interior cavity 26 is observed on the vacuum gauge 66 and the 

integrity of the pressure seal 36 formed by the sealant 62 is determined. 

[0031] As can be seen in Figure 5, when a pressure feed through 
52 is not used in the hole 54, the integrity of the pressure seal 36 formed by 
the sealant 64 can be tested in the same manner that the pressure seal 36 
between the cable 48 and the opening 56 in the pressure feed through 52 
formed by the sealant 62 was conducted as discussed above. In this manner, 
the tool 20 provides the capability of testing the multiple pressure seals 36 
that are typically encountered by sealing a hole 54 in the fuselage 50 of an 
aircraft 34 in which a cable 48 is desired to be inserted. Furthermore, the tool 
20 allows for localized testing of the pressure seal 36 without the need to 
pressurize the cabin of the aircraft 34 and without incurring the costs 
associated with the pressurizing of the cabin. 

[0032] Those skilled in the art can now appreciate from the 
foregoing description that the broad teachings of the present invention can be 
implemented in a variety of forms. Therefore, while this invention has been 
described in connection with particular examples thereof, the true scope of the 
invention should not be so limited since other modifications will become 
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apparent to the skilled practitioner upon a study of the drawings, specification 
and following claims. 
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